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Art Unit: 2615 

DETAILED ACTION 



1 . The Art Unit location of your application in the USPTO has changed. To aid in 
correlating any papers for this application, all further correspondence regarding this 
application should be directed to Art Unit 2615. 



Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

3. Claims 1, 3, 5, 8-11, 14, 16, and 20-23 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Oki et al. (US 2001/0010482 A1). 



4. Regarding claim 1 , Oki discloses a system comprising: 

a digital amplifier controller (figure 1, items 11, 12, 21, 22, and microcomputer); 

an amplifier output stage coupled to the controller and configured to receive 
audio signals from the controller (Tr1 1 , Tr1 2, Tr21 , Tr22); 

one or more sensors coupled to the output stage (figure 9, Compl ); and 
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one or more low-pass filters coupled to the one or more sensors and configured 
to receive sensor signals from the one or more sensors (44 and Comp2); 

wherein the low-pass filters are configured to filter the sensor signals and to 
provide the filtered sensor signals to the controller (NG trigger is filtered signal); and 

wherein the controller is configured to provide a programmable response based 
on the filtered sensor signals (responds via Sng and Scl signal). 

5. Regarding claim 3, Oki discloses wherein the controller comprises a pulse width 
modulation (PWM) controller (figure 1 , item 3) and the output stage comprises a PWM 
output stage (Tr1 1 , Tr1 2, Tr21 , Tr22); 

6. Regarding claim 5, Oki discloses further comprising one or more comparators 
(Compl), wherein each comparator is coupled to receive an analog sensor signal 
(voltages) from a corresponding one of the sensors and to generate a binary sensor 
signal (H:NG) which is provided to a corresponding one of the low-pass filters. 

7. Regarding claim 8, Oki discloses wherein the low-pass filters comprise 
accumulators (44). 

8. Regarding claim 9, Oki discloses wherein the filtered sensor signal 
corresponding to each accumulator is not asserted when a value in the accumulator is 
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below a threshold (n/m) and is asserted when the value in the accumulator is above the 
threshold (via Comp2). 

9. Regarding claim 10, Oki discloses wherein the threshold is programmable (n/m). 

10. Regarding claim 11, Oki discloses wherein the controller is configured to receive 
filtered sensor signals from multiple sensors and to provide responses bases on each of 
the filtered sensor signals (found in each of items 11,12,21, and 22). 

1 1 . Regarding claim 14, Oki discloses a method comprising: 

sensing a condition of an audio amplifier output stage (figure 1 , voltages across 
Tr11,Tr12,Tr21,and Tr22); 

providing a sensor output signal corresponding to the sensed condition (figure 9, 
signal H:NG); 

low-pass filtering the sensor output signal to produce a filtered sensor signal (NG 
trigger is filtered signal); 

providing the filtered sensor signal to an audio amplifier controller (items 31 , A1 1 , 
and microcomputer) and 

providing a programmable response based on the filtered sensor signal 
(responds via Sng and Scl signal). 



Application/Control Number: 10/805,594 Page 5 

Art Unit: 2615 

12. Regarding claim 1 6, Oki discloses further comprising detecting a shoot-through 
condition in the output stage (excessive voltage). 

1 3. Regarding claim 20, Oki discloses wherein providing a sensor output signal 
corresponding to the sensed condition comprises sensing a voltage corresponding to 
the sensed condition (voltage between source and drain), comparing the voltage to a 
reference value and generating a binary signal based upon the comparison (Compl , 
paragraph [0046]). 

14. Regarding claim 21, Oki discloses wherein low-pass filtering the sensor output 
signal comprises incrementing and/or decrementing an accumulator (44) based upon 
the binary signal and generating a signal indicative of whether a value in the 
accumulator is above or below a threshold value (NG Trigger) associated with the 
accumulator. 

15. Regarding claim 22, Oki discloses further comprising modifying the threshold 
value associated with the accumulator (paragraph [0074]). 

16. Regarding claim 23, Oki discloses further comprising processing filtered sensor 
signals corresponding to multiple sensors through common logic in the controller 
(through the microcomputer). 



Application/Control Number: 10/805,594 



Art Unit: 2615 



Page 6 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 2, 6, 7, 12, 13, 15, 18, 19, and 24 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Oki et al. (US 2001/0010482 A1). 

17. Regarding claim 2, Oki discloses wherein the controller comprises a pulse width 
modulation (PWM) controller (figure 1 , item 3) and the output stage comprises a PWM 
output stage (Tr1 1 , Tr12, Tr21 , and Tr22); 

wherein the system further comprises one or more comparators (Compl ) 
coupled to receive analog sensor signals (voltages) from corresponding ones of the 
sensors and configured to generate binary sensor signal (H:NG) which are provided to 
corresponding ones of the low-pass filters; 

wherein each low-pass filter comprises an accumulator (44) configured to not 
assert the filtered sensor signal when a value in the accumulator is below a 
programmable threshold (n/m) and to assert the filtered sensor signal when the value in 
the accumulator is above the threshold (via Comp2); 
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wherein the controller is configured to detect over-current and over-temperature 
conditions in the output stage (excessive voltage across source and drain means 
excessive current and heat); and 

wherein the programmable response to the filtered sensor signals is selected 
from the group of responses consisting of: shutting down the output stage (shut down 
via A1 1 ); and compressing at least a portion of the audio signals. 

Although Oki does not expressly disclose the use of current or heat sensors, it 
would have been obvious to use such in place or in conjunction with the voltage 
sensors. The motivation to use such would have been as given by Oki (paragraph 
[0012]) to avoid thermal damage due to excessive current. Therefore at the time of 
invention, it would have been obvious to one of ordinary skill in the art to further 
comprise wherein the one or more sensors comprise at least one current sensor and at 
least one temperature sensor. 

18. Regarding claims 6 and 7, although Oki does not expressly disclose the use of 
current or heat sensors, it would have been obvious to use such in place or in 
conjunction with the voltage sensors. The motivation to use such would have been as 
given by Oki (paragraph [0012]) to avoid thermal damage due to excessive current. 
Therefore at the time of invention, it would have been obvious to one of ordinary skill in 
the art to further comprise wherein the one or more sensors comprise at least one 
current sensor or at least one temperature sensor. 
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19. Regarding claim 12, Oki discloses wherein the controller is configured to detect 
over-current and over-temperature conditions in the output stage (excessive voltage). 

Although Oki does not expressly disclose the use of current or heat sensors, it 
would have been obvious to use such in place or in conjunction with the voltage 
sensors. The motivation to use such would have been as given by Oki (paragraph 
[0012]) to avoid thermal damage due to excessive current. Therefore at the time of 
invention, it would have been obvious to one of ordinary skill in the art to further 
comprise wherein the one or more sensors comprise at least one current sensor and at 
least one temperature sensor. 

20. Regarding claim 13, Oki discloses wherein the programmable response based 
on the filtered sensor signals comprises compressing at least a portion of the audio 
signals (output compressed as shown in Figure 3, out1). 

21 . Regarding claim 15, Oki discloses wherein the audio amplifier output stage 
comprises a pulse width modulated (PWM) output stage (figure 1 , item 3). 

Although Oki does not expressly disclose the use of current sensors, it would 
have been obvious to use such in place or in conjunction with the voltage sensors. The 
motivation to use such would have been as given by Oki (paragraph [0012]) to avoid 
thermal damage due to excessive current. Therefore at the time of invention, it would 
have been obvious to one of ordinary skill in the art to further comprise wherein sensing 
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the condition of the output stage comprises detecting a current through a transistor of 
the output stage. 

22. Regarding claim 1 8, Oki discloses wherein the audio amplifier output stage 
comprises a pulse width modulated (PWM) output stage (Tr1 1 , Tr1 2, Tr21 , Tr22). 

Although Oki does not expressly disclose the use of heat sensors, it would have 
been obvious to use such in place or in conjunction with the voltage sensors. The 
motivation to use such would have been as given by Oki (paragraph [0012]) to avoid 
thermal damage due to excessive current. Therefore at the time of invention, it would 
have been obvious to one of ordinary skill in the art to further comprise wherein sensing 
the condition of the output stage comprises detecting a temperature of a transistor of 
the output stage. 

23. Regarding claim 1 9, Oki discloses wherein the audio amplifier output stage 
comprises a pulse width modulated (PWM) output stage (Tr1 1 , Tr1 2, Tr21 , Tr22). 

Although Oki does not expressly disclose the use of heat sensors, it would have 
been obvious to use such in place or in conjunction with the voltage sensors. The 
motivation to use such would have been as given by Oki (paragraph [0012]) to avoid 
thermal damage due to excessive current. Therefore at the time of invention, it would 
have been obvious to one of ordinary skill in the art to further comprise wherein sensing 
the condition of the output stage comprises detecting a temperature of a heat sink of the 
output stage. 
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24. Regarding claim 24, Oki discloses wherein providing the programmable response 
based on the filtered sensor signal comprises compressing at least a portion of the 
audio signals (output compressed as shown in Figure 3, out1). 

25. Claims 4 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Oki et al. (US 2001/0010482 A1) in view of Bridge (US 6396250 B1). 

26. Regarding claim 4, Oki discloses wherein the controller is configured to detect 
shoot-through current (via excessive voltage). 

Although Oki does not expressly disclose the use of current sensors, it would 
have been obvious to use such in place or in conjunction with the voltage sensors. The 
motivation to use such would have been as given by Oki (paragraph [0012]) to avoid 
thermal damage due to excessive current. Therefore at the time of invention, it would 
have been obvious to one of ordinary skill in the art to further comprise wherein sensing 
the condition of the output stage comprises detecting a current through a transistor of 
the output stage. 

Oki does not expressly disclose adjusting delays. 

Bridge discloses a PWM output stage comprising a controller configured to 
responsively adjust delays (figure 7, items 720 and 722) between a high-side signal and 
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a low-side signal (delays driving drivers until system is ok) to minimize the shoot- 
through current. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to use the delay control of Bridge in the system of Oki. The motivation for 
doing so would have been to distribute the maximum power via maximum transistor on 
time, while insuring no shoot-through current. Therefore, it would have been obvious to 
combine Bridge with Oki to obtain the invention as specified in claim 17. 

27. Regarding claim 17, Oki does not expressly disclose adjusting delays. 

Bridge discloses a PWM output stage comprising adjusting relative delays (figure 
7, items 720 and 722) between a high-side signal and a low-side signal input to the 
output stage to minimize shoot-through. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to use the delay control of Bridge in the system of Oki. The motivation for 
doing so would have been to distribute the maximum power via maximum transistor on 
time, while insuring no shoot-through current. Therefore, it would have been obvious to 
combine Bridge with Oki to obtain the invention as specified in claim 17. 

Response to Arguments 

28. Applicant's arguments with respect to claims 1-24 have been considered but are 
moot in view of the new ground(s) of rejection. 
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Conclusion 

29. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

30. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to DOUGLAS SLITHERS whose telephone number is 
(571)272-0563. The examiner can normally be reached on 8am - 5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Vivian Chin can be reached on (571)272-7848. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Douglas Suthers/ 
Examiner, Art Unit 2615 

/Vivian Chin/ 

Supervisory Patent Examiner, Art Unit 2615 



